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Abstract (Basic) : EP 841167 A 

The method involves forming a dummy layer (11) on the principal 
surface of a silicon substrate (10) at a location where a through hole 
will be formed capable of being etched without etching the material of 
the substrate. A passivation layer (12) is formed on the dummy layer 
with an etching mask (13) formed on the substrate back surface, with an 
opening (14) corresponding to the dummy layer. 

The substrate is etched using a crystal orientation dependent 
anisotropic etching process until the dummy layer is exposed via the 
opening. The dummy layer, made of a polycrystalline silicon film, is 
removed by etching it from the part where it has been exposed with the 
passivation layer partially removed to form a through hole (19). 

ADVANTAGE - Opening length can be precisely controlled to desired 
value regardless of variation in silicon wafer thickness from wafer to 
wafer or from lot to lot, variation in orientation flat angle from 
wafer to wafer or lot to lot and of type of silicon crystal 
orientation-dependent anisotropic etchant employed. Achieves high 
productivity, high production reproducibility and ease of production. 
Achieves high liberality in shape of opening end even if temperature 
treatment is performed at high temperature for long time, produces high 
precision through-hole regardless of shape of device formed on surface 
of substrate. 
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(57) imm 

3 >m^mm-hx.mt . ( c ) mwmtmizi^m vtz 
^ □ Sr ^-t X -y >- ^- V X s stries«;sffi 
fiE-r&xsi: . ( d ) tmuui. •) mieittt«*>^ai-r 

^ iT'^^^H^aW^:frttx -y f->'^(CTX -y f-V ^''-r 
SXSi: , ( e ) HUieS^X y^yj/XgtcJ: OJSffiL 
TtSS^i 0 miie«tt«S:x-y^V^LI^*-^SXSa . 
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hJM ( d ) tmaux D mmm^miimta-r^ ± 
x-mm.i^^my;itJ^ -y f-^-^tcxx y f-^-^j^-r «.x 

^ t , ( e ) B?fte«S?X -y ^ V^XSfC i >) Sai L Jt«P 

ii-J;0H5ia«ttii^x.y^>'^'L^-rsxSi:, 
( f ) mii^< y > 3 >-Jic7)— gP5:^^ tx;l^-:t> 

[i«^Jl3 1 B5fB^tiil^x-y^>':/-ri.^i:{2j;0 

[i»«iM4 ] Huie^:5-'ttx y f•y^{±TMAH^gSrffll^-c 
^T^?^^l>if«^ 1 ^zim'n:x)V-iir^-tv<mWL-nm. 

a. 

m^rni ] Buies^o^B^Bi^ia®*^' ( i o o ) -c-S) 
•s>c: i: ^w^fthm^me i,zwem:^)\^—^^-)i'<rm 

mum. 

t L . £^ U 3 vS«<^JP;?i^ S: 1 1 L . £«?<7)iSS:&aBii 
OdlDSi: (100) Hai^SX.yf-V'-hitS-R 
t LtimiZ^ d 1 *J 

dl> (D-2t/tan (54. 7* ) +2Rt/s 

in ( 54 . ?• ) ) 

im^m 9 ] HufBS«<7)Ss:^iaffi*^ ( 1 0 0 ) *-^> 
■=iymR<r>m^^ ttL. (i o o > bb ( 1 1 

1 ) t (ICQ) COX-y^U-hJt$rRt L^:B§t. d 
1*J 

dl> (D-t/tan (54. 7' +«) -t/ta 



n (54. 7* -o) +Rt/sin (54. 7* + 
a) +Rt/s i n < 54. 7' -a) ) 

t»^« 1 0 ] miesittJix V ^>yj:m<7)mzmi 
mm<r>mim^imi,zm lx v ^^;gp^tx-y^v^-$ix^ 

X^'limitth^tlzi *)Miimmizi^^'}2,tixhii<0 

x^-umt-r^ztizx 'o^mzmiittLfc^iimi^ 

[ mm 1 3 1 ffifie^ N- y i^^-f 3 yJlA> 4>^S JO- 
>'<!0Jt5:»3*itensi 1 Xhh^mmS IZW&<n:x.)V-^- 

[ If 1 4 ] Biiie^ ^ -y v-^-^ >- a >'«{±iSff CVD& 

l^J:oT»«$ix^^-{bi/U3yM-C'ftSi»*JBl Btc 

[ fi*3S 16] 1; n ■ymmz:^)\^-7i-^'-tV^^-^ 

hiurnx'Si-yx . ( a ) m[ies«<o— spcv- 'J 3 vxe 

df >-v /P-** a: ffijt -S. X f rJ' 2^ ^ /l^ffi jt S ^IK 

L . ms5MWL±.iz i^o^ yox tr ^ i^-^- )vm 

hZbizJi 0Btn5xf:J'dfi/-ryl'SiiUi±OX;^-;f.- 
;WgB!cSPCi icmf S^«;pHc*t L TSS^Wtcx -y f->'^^ 
*-'T5rig^r^tt»2:fl?)S-r.&XSi: , ( b ) msiWSLHz 
i^'^tt^SrS^-r •& i a tcpx -y -f-^^^'ttSr ^-r-S^'^ y 
i^^^ i^a >-Ji2rig^-r&X^ ( c ) Mfifia^tWiS 

Lfcrapg? I. X -y >• X s 5r Btries^s 
t=:j^B£-rsxgi: .(d) tmaux o Suiexe^'^i^ 

i Ox y^y^'-t&Xmt . ( e ) Buiexf^^i^ 

^/naiUKoijiea^xy^^-i/xstcj: osastfcSJ 
5)-S'i**-r2>xsfc .(f) Hfnext^:^i^-fr;M5aiiji 

co^^gp^^ J: mim^m ^ x -y ^ l i^*-r & xm 

b. ( g ) B5ie''^* y i/'^-^ V- 3 i^JlcO— a5$:K$*Lx;l' 

1 11*11 1 8 1 miimi^m ^ X y ^ y ^-r ^ t it i 
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m, 

im^m2 2 ] B?ies^«7)**a:tr{a®*« ( 1 0 0 ) r 
im^m2 3 ] ggnspc^^ffisr d . mnm<^^mi: d 

SCO (1 1 1 ) ffih ( 1 GO) ffii:<?DX.yf-U-hit$' 

Rt LTtm::, d 1*^ 

dl>(D-2t/'tan(54. 7* )+2Rt/s 
i n ( 54. 7- ) ) 

[iS5R3B2 4 ] tissmR<om&u&Lmti< ( 1 0 0 ) 

'J 3>-^(75J|[;^)tSr t i: L, msttf^ ( 1 0 0 ) ffi ( 1 1 
l)t ( ICQ) OX-yf-U'-hJtJ'RtUJt^tC. d 
1*J 

dl> (D-t/tan (54. 7* +a) -t/ta 
n (54. 7' -a)+Rt/sin (54. 7* + 
ar)+Rt/sin (54. 7" -a) ) 

-rm^j^i eizimco^fi'-Tf-.-fi^coimyjm. 

rT'i^ >-<7)je:b*>'t.ensi i-c«> & iS^Ji l 8 {clBili<7);:^;i~ 
im^m 2 8 ] ffriE^'N-y 3 >'iB<imEcvD}* 

fm^<OMZ^i,Xdf^i'~->y^ttimmJM2 8lZ 



dl>(D-2t/'tan (54. 7' ) ) (Of^lZih 
[ iS^ii 3 1 ] IS*:* 3 0 iciettco '><ja y^^^^ 

^X;P-5^-;P*>/t> I, t Sr {it !> i-- U 3 
ymmt . 5r^-r ^ i^^? ^-'^ -y -y KcoSSJt::^^' 
h-yX. ( a ) ffiifeS^^ffiOX^l'— yHFMgP{5{~ 
BMlSS^^Ti^tC^I- LTil^WCCJC -y f-Vi^^'^fg^^a 

m^ms^-ti>xut , ( b ) Buie»s±tci$«aJis-« 

M-t-S>J: d \,zm:i^'y^yy^^^-i-h^-<yiy'<-( i^3y 

m^m^-t^xn ( c > mESMmmizMiSLrcmD^i: 
^tx. .y ^yif-^T. 7m^mi.mmm\izmL-thx 
mt, ( d ) K^psB J: msm'umtmiii't^ t xm 

^$:eM*^:5-'ltX -y f-i^iTtCTX -y •?->':?'-r-5.XS 
( e ) WieS^x .y •f->-i^XSlc J: 0 15* L/iSS5^ 

J: oiirieffittB^x.y^y^'t^^-r.g.xgt . ( f ) 

^<^mt^h-^ y-^ 'J X -y h^-y H<7)S?Jt:^5£. 

&c:i:i&^iafc-r?> iff^js 3 2 i,zmm<r>^ y^'-j^-zh 
tihzkimmb-ri>n^m3 2iz^<r)^ y^s^*x .y 

h'^.-yHiOg!it:^&. 

m^m3 5] 1irieS*rttx.yf->':J^l±TMAH^S-fflV> 
T^T:bit&li^3 2lCl2i8«0-^ y^^i «y b'^-y 

[fSsPiI 3 6 ] luie^ttJicTja: -y f- >-j?>"#::^rex -y 
^ >-i/T'$> s c: h i'^mb-twn^ 3 2 crietttfo-f ^ 

i^-jx-yh^ -y vcr>mm.-nm. 

m-m^zit^xm±mco-^fj<±^<Kchx oizttcz 

b ^W&b-fi>tmm 3 2 lCieiK<7?'f y x -y >'s.-y 

I tmm 3 8 1 mmm<^t&&:f}mmA^ (i o o ) t- 
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S<0 ( 1 1 1 ) tSi: ( 1 00) ffitiOOi y^W-hJt^- 
Rt LT^^tl. d 1*< 

dl> (D-2t/tan (54. 7* )+2Rt/s 
i n ( 54. 7* ) ) 

[ii!*iR4 o 1 mimL<r>m&ij&.mtfi ( i o o ) 
u 1 1 1 , mmt^ ( i o o ) a ( 1 1 

1 ) t (100) <OX /f-U-hit5-Rt Lfc^lC. d 

d 1> (D-t/t an (54. 7'+a)-t/ta 
n (54. 7' -cf)+Rt/sin (54. 7' + 

«)+Rt/sin (54. 7* -a) ) 

[iS5R3a4 1 ] mwmM:x:.-v'^>v:mfrm},zmi. 

•y FiOS^^S. 

•y h^-y Yom^-nm. 

\mw^A 3 ] i!5ie:^4Ji{±, mmmimmc^s^ 

•r.i.ii^ii3 2tcie«!«o^ y;?^''^ •/ h'^y Y<^^-n 
m. 

[liJ^«4 5 ] H5IE^N- y >''<-^ 3 V^JiMffiCVDffi 
tc J: -5 TJgfi^^ixfcSl^bv- V 3 y^X-J) -5.|»5R«4 4 iz 

uxtco-f vi? v'x >y h's.y v<7)mm-jm. 
fy^m<r>^('Z^&i:.o/-^9--yi^^ix^m^m4 5ic 
[if^ii47) -f y^srDitti-ri.nttBPi:, majp 

y^^t , ^^-rS-f y^ ^^'x -y h^s-y H<7)|^:S-^T- 

Ar>T , ( a ) mtmm.(r>—mz u 3 yxt:?^ ^--^ 



*K±lc y l> 3 y c7)x t ^ A- S: Jg^-r ^ C i: 
i: '3luExt::J'^i^-v;l.'ffljtiB±«OX7l'— ;l^^aJ 
(2tc|5nea««f4tw« LT3llR6<jtcx y ^y ^*''TItg^ 

aMtS5r?^^-r*xsi: . ( b ) mmw±i.zwmm 
^mstr^ i. o tcfsx >y ^y^^ttsr^rts^^ y v-^-r 
3 ym^^WL-thun ( c ) mne=gaiitwjk^i5U3t^p 

g? $r *f -5. X -y ^ y -7 .X ^' il S- MieSMK ® JcJ^BK-f 

-s.xst , ( d ) tmumii oiaiexif^'^^-i^.vyi'ffljt 

«*>'^aj-r i. * X-msL ?r ^B^Bf*M:;^1tx V ^ y ^''(C X 0 
X y?-yi^-ri>XSt , ( e ) luffiXf^J'^v'^/Pfflj]: 
JicOKiail«x-y^y;;^IgfcJ: OSmU/^ISrW-Srl^ 
-t&XSi: , ( f ) B5Kxt^'^i^A-yUffl±^iO^*IS 

OfJia^ii^^x-y^y^'L^-f-^xMt , 
( g ) mif^-y i^^^ v- 3 y«iO— tx;u-* 

i;iki:msit-rhnsm4 7*cie«8<7)-f y^^i^'x-y h 

[»««4 9 ] Biite«a«^x -y ^y^^-rs ^ fct:: J; 

ni. vi t ^ ^tss fc -rsif *m4 7 (cieaato'f y i^'x -y 

5 0 1 ll5ies:fe-ttx.y f-y^^JiiMAHiS^Mv^ 

T^T*>H-Sil!^4 7 tCieK<0>f t^'x -y h'v.-y K«0 
[ 19^11 5 1 ] HiilE«lf4iiOX .y y :fi'ttx -y 

^y^'T-^^^ t€-1fSit-r6l««J»4 7tciei8c7)-< y 

i^v'x ^y h'N.-y )<c7)mm-yfm. 

LTx.y^y^L^&«ilL»jS;?ti2.S«^®ffl!l<?) 

t^:'mmt-ri>n^JM4 7i,ztmco^ y^v^^ -y v^-y 

[ft^Ji 5 3 ] mtwmn>m^-ys&Mii'^ ( 1 0 0 ) t 

(cieuio-f y^ i^'x -y 

h^-yb'<7)«(3t*ft. 

wmm 5 4 ] ^pgjso^^ D . mimcr>-\m: d 

1 1 £^ U 3 yW^<r>Wfi-^ 1 1 L. S«cOiga*-ta 
B<0 ( 1 1 1 ) St (1 0 0 ) BfccTjjc.y^V- YVc^ 
Rt L/i^lz. d l*i 

dl> (D-2t/tan (54. 7* )+2Rt/s 
i n (54. 7- ) ) 

(n^\!z^i,zt^^w.h'ti,mmkS3{,zwm^ y 

y'x -y h y KiOSlit:^^. 

mim. 5 5 1 i5ies«coisf9*{a®*i ( i o o ) 

t>^W.a ( • ) 7 -b y h U 3 y««T-*> 

^T, HPSPcO^S^rD, ^®<75^5-d 1 tL, y 
y 3y£:Kc^Jf;VSrt t L. ( 1 0 0 ) ® ( 1 1 

1 ) i: ( 1 00) cox y^U'-hJtSrRtL^l^tZ, d 



1*< 

dl> (D-t/tan (54. 7* +a)-t/ta 
n (54. 7' -a)+Rt/sin (54. 7* + 
«)+Rt/sin (54. 7' -«) ) 

Oay SrSsYk Lfc "IS^ti^ rJ >'*»*:>^ h ^^84 1 
a. 

[it5t<ja5 8] mEi^-^-yi^^-^ '>3ym*^^^i>;<y 

ruy<^S5M^tensUX'h^^^m4 9t,Ztm<7)-( y9 

)Vi&.m<r>^^znhii.o'-^^--yy^fihW^2 stc 

$iTiia<7)M®*^^>fe^BtE6^*14x.yf->'^(cJ: 
$<xf^;^;U-;^-;l.'*>(^:5r&Mie-^ y^milz-< y^^ 

^m-rhtzuxo^ y^m^u t s i^u =? ymm 

i^v^ymmi^M^^t kLtzmz^ d* «^di> 

(D-2t/tan (54. 7' ) ) c7)$eHtCj>-& CI t 
S:#®i:-^S-f >':7j;'x.y h^-y K. 

y-^i^ji -y h's-y K. 

[i»5ijri6 3] mzi^vziymmii-(yi^miknim 

(cfli^ttJ: -y f->'i?'B#(Cx< >-)li^ JgfiKf 1. 

Jiff CVD^TJ^fiK $ flfcSi ^ Wr ^ W^IH62(IIB«JiO 

tooo 1 1 

i^^<r>mt^mi^m}^^mi. i^Uz3yy^:x.J\l,z 
m^-th-^H (OT rx;l^-;^-yPj ) <0l?jt:6-^. 
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•y b^y HCcM-rS. 
[0002] 

-fra-fe::^) im\^xM.^ikzy')^ymmz-mm-h^ 

■i^xDmmmt. mu±.\,zmwLcn>A^mTwwm^^cr>-m 

^'tx^m\'^i>^-! i^a^:^-9ximi,zts\,^x. i^v 

aycT) (111) mkmcr)m&mb<^:r.y^y^nm^ 
t ^ C t Sr mm Lfczy'J:^ VJSb^bW^:^^^ -y f - > 
:/$rfflV^•|.''^';^:^'V-Y 7ov>— — ( Bu 1 k M 
i c r o— Mac h i n i ng) ti. ^Si:* y•f•^'^'^— 
■<?-y X;l^$:?g^-r & fzmzm^'-^^:^/l—^^-/l-^'m!S. 

^<im-t^±X'smiots.m-hi>, ^lx. =^v^y 
-:^^-)Vi:rfm-^^mi. mR^mt,z:^yi'i^^^—^ 

m*J:-fi^X'f>tZhi}^f>. Z<r)-fjmim\^^ti:'ffU 

[00 03] hz.^x\ :^y^\^^<~^mm^h^^'^^ 
LTti. ^^-rn-ymL^ (mr. r sPMj 

tv->3 ) {,zm^^^ixi,:^y^i'j<-m.To~~ft'^^h. 
m^<rmmm.=i-<^n=fm&^w&wm:X'^ ^ h y 

^^USffltM ( STM) im^-^tlX (G. B i nn i g 
et al. Phys. Rev. Lett. . 49, 

5 7 (1 983)), m^^B, ^¥^m^mh^msEmm 
com\^'^mmx'm^^^x'^ iz^-yxmk, s pm 
timn<r>mmmm.mm<^^mT^ii^A.i,z^?i$ix^ x o 

m&t<mm4t^titzmmy(} y^ i^^'<-:^^mm$tLX v ^ 

mtis\ mm<7)mmi,zm<if:fj.. ^iti^^m^Lxu 
fmm(r>wawLim^x'^&m^m:nmmm (afm) 
izt5uxi±. -f&m^j:Ay^i'^<-(Dtzi:>;^miiimx'h 

izmmiti-fz\^x.Ymiix^y^u.'<- (m. Tort© 

nese et al. "Atomic Force 
Microscopy using a Piezor 
esistive Canti 1 ever" , The6 
th International Conferen 
ce on Solid — State Sensors 
and Actuators. Transducers 
' 91, 1991, P448-4 5 1) $:=p<fl)C:i; 

*>'T'#«., :i<o}^:iiYmn./jy^UJ<-ii. ^xzir^ 
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[0 0 04] coi d^t:xymiA;<?>'^ws'-$:BaiB 

[0005] tr. S^^t tTpS>'Un>S:^5 0 1 
mmiZZMiti^^J =3 5 0 2 i: nMi/ »J n 5 0 3 
'S:m&LtiSOl^jL/\5 0 0imW:th (02 0 

(a) ) . <XCSOI^a:yN^7)^®St/^ic:z:®^fl:5/U 

3 >ii 5 0 4 z:mfSi Ltzm. mmmcoz.f^'iti- y =? ym 

5 04$:I^L. <ki^t:nmi^V:J>Mi>Z7i(\:3y (B) 
5riiA • tS;8Srr^ d ^Tlgfiti*: (resistor) 5 

y^MfSit^. mz:^y-f-u^<-±i,zj^yi^^^yBy 

mT$>tzM^t^> vaymm soi ^mm-t 1 1 uz 

ny:^^b7n-;l/S'^tt. A l#JSm®5 0 85r^^f 
l>• tfz. ^COZ:K<t>'!Jn>'M5 0 4tC{iX^yf->' 
^ffl^^PgP5 0 6&ig{t'S> (02 0 (b) ) . <):tcBI 

d— (D-2 t/t an ( 54. 7* 

dCl-C. RJi ( 1 1 1 > Mi: (100) S<^a:«/^V~ 
fJtTJ>^o ^coXo{z'J'i!b^t^tifz:^y^i^j<-a) 

^v^^mth-fsmz^^ ^ mu^mKzfjy^vx^-^j 
im.tz'i-ooymxxmfii^mx^Kz^ yyijy^x^)^- 

[0008] 

h (ar^oFj two) <^y<^'y^t:^Lx\^^6. m 

li. Jl;^T-5 0 0Ain*^A>5 2 5;umTj>D 
llAt-25//m) . JSH%|ft:fi-fiT'±0. 4' 

-^XK^^. ZCO^. (1 00 ) ffi(7)SSB^Btt$'^^^4^ 
<^»C0S^Tti:. /l;^^^^f5IIAtCCi-:>T3 5;um^cO^ 
E<^MP;^^^^^y^Ad;5^<'>x/>ra3i7t:(in'y hmX"^ 
thZtiZ^^. 

[0 0 0 9] trzmmmnmioFirZ^h^xj^^-y 
z^yip^'^ti^tzib. oF(7ynm^^mx^mmmQ^(^ 
nm<r)^<'^y^^<^t^ztiz^j:^. Lfzti^^x±7^<r> 
o F^Mm^^^mx-ii 1 ooou mM<^mu^^mmirz 

± fzii o y b rax-* thZtiZ^^. 



^EDP (Ethy 1 ened i ami ne/Pyro 

catechol) 5:fflV^Tp^£/y ny^MSrXvf- 

y^L. i/'jrivs^co (111) ffitZL^'fti^yny 
m5 0 2(n;<yruyi)-h^i>m^mfR'th. -e^fi> 

i 0 b-xv^ffitJi:* y^ U^<-ib^i^mT^ ^(020 

(c) ) . 

[000 6] tz^x\ yo^nymucommx^^^M 

m:fj\t:r.y^y^^^i=f\^^;U-7t.^;U^im^h^X 

$ t . RifmK^^B^Bm:fjit:ii-y^y^mzx ^ikt 
0. {ioo)m(^>mik:fi{iLmt:^i>i^vaym&T 

[0007] 
) H-2Rt/s i n (54. 7' ) ) 
[0010] feLhOi i^y nvS^S;&^fex.y 

c7)lS□:^>'^'^*y^Ad*^^'rl>• ^V'^l^^'N'-^mtC 

i^v^Tii. ^co^P;S^<^'y^AdCcJ: 0. ^>^uv>c 

0. i^mLfz^^y^uj^-comm^^xh^^mmmx, 
"^im^t^mmmzmKc^xLto . ^cotzi^. ^ 
^x^Mcj: ^rw\-cr>mmweLtw^Ay^i^^^-in 
i>zttmmxh'ofz. 

[00111 ^rzi&^. m^Bnmyfit^^ y^yi^^ftit l 

i)^^^ TMAH (Tetramethyl ammon 
iumhydroxide) i^^M^^^hiXhX oiZ^-oX 

iirv^^tcLS I rn-fexfccoaWN-f'b'y-r'f— teg 
tifzx,yi^y^}&Xf>^. Z<7)TMAHiZtii^Xii. > 
y nycT) ( 1 1 1 ) Mi: ( 1 00 ) mc7)X'yf-i/-bJt 
R{i:TMAHillStC;tSc1?LTi>0 (U. Schnake 
nberg et al., "TMAHW Etchn 
ats forSilicon Micromachi 
ning",Tlie 6th Internation 
al Conference on Solid — St 
ateSensors and Actuators, 
Transducers ' 91, 1991. ppSI 
5-8 1 8 ) . gyx.(f2 2wt%TiiR*^0. 0 3. 1 
Owt%T{iR*^'0. 0 5t^^^±j^C0J:y^y^U 
-hifcR^ mi 3 lZ})Xii^6t. TMAHitJ^^OH 
izX->X5 25M m<7)mmX^2 7 u m(7>mnM:^<^^y^ 



(7) 
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[ 0 0 1 2 1 >- U n ^'ffi^lcF^racO^OftS-^-r y X 

WLmt:mfS.-t^:fjmt^^i^ixX\'''^ (E. Bassou 
s, "Fabrication of Novel T 
hree— Dimensional Microstr 
uctures by the Anisotropi 
c Etching o f ( 1 0 0 ) a n d ( 1 1 0 ) 
Silcon", IEEE Trans, on Ele 
ctron Devices. Vol. ED-25. N 
o. 10. 1978, p 1 1 78-) . Zmi. ^Jttl 

J8Jg*«7 X 1 O'M c m3 ) vj±<7)T>mmm(im^ 

h^mx'hh, i^'Jn ymS-lzzMiti- 'J 3 ym^rmm 
yi.tzmznm^'.z:^^r3y (B) ^SfftcteSXLpSia: 

mm<r>rMi\Li^ u 3 ymizma^t:m& l . jSb^bISS:^ 

ttx-y^y^^^tcj: •)x yf->'^r-r5C:i:{=J:0, (11 
1 ) mb:tvy ^ xi^-t6p&:nSimcr>;<yyuyt 

IzmtiXt^yXfUtrimX-^ , »^.a< :t 7 -< 

i5'-20ummm(7>^^i:nxot-r^t. 1x1 

0>6 a t om/c in2J,:i±<;o:T*B!|%|-f :tV^i*^^g^S 

t^o , ifzi, 17 5°ctcT 1 5-2 omr^m^cow: 

fi^ b . ^<fUi^p^i,zm^Bxm:^^^. miu^h z t ^^h 
^. ^Lx. i!ria^Pistc<t'5*ss«s*ttx.y^>'^o 

JM-^m^ti^y (ill) mizx.-y^yirmixij(^ 

diz^m^m^^t^, 

[00 13] ^i,lz. '>Vaymi±lz[§\mimi-t& 

2.. zcoxo^. mmizxhm^Bxmii^-uziy^jo. 

■s.^, ma^mi,z^cr>ma-M:dcr,^mjii-^i)m^h. v 
>f □ ^ - ^ ;^ T^^'-i'f ;^ 1 1:^ [Hiss t ^^W-fb-t -& 

T . c: <r>ijmx'ii .w^\^fzsoi mm^m^^xim-f 



[0014] :^^mi±. ±mm^tm(7)^-ti>mmj^.i.z 
mi^^^fi.t:ii,<7iX'f>*). ^(Dsmi. (1) i^vtiy 

m^<^mmc^^i)'i^x. ■•/■^y-fLx::^)V'-Ti'^—)V^fm. 

X^. ( 2 ) U 3 y^X./\mm/tl y hPBlc7)^Xy>/f 

-y 4f ic i it>-r3fM<75raD:g d Sr#& C t A*T^ . 
( 3 ) ^-U ny^x/NlSSt^'n-y h^loo F£7):^S>'n'5 
^y^tcJi'ip-rF/rMoraP^dSr^^CltA^T-^. (4) 

mm-r^ u 3 >-aa^:frttx -y i 

•rfi)^^< ^^^W-*-;K7)B3P* d . ( 5 ) 

( 6 ) ^^lS^»Mmt:mLX i, , eaPSgiSSrli3l« 

'tti < m^Six^ . ( 7 ) sis^ffitijKjt-r ■i.t-vnv xjb 

[0015] 

$>oT. (a) tS««^®£0^.;l'-4-v-;l^J3cgPfiCCB9 

mmwrnm izntx stRWi tcx .y f - y irA^^tg^^ttJi 
«:ji^fi!c-rs fc , ( b ) m^m±izmmnmi:ms 

-rS J: 3 titx -y ^Vi/tt^^.&VN-.y i.-'s-f i^aym 

^mm-t?>xm ( c > mammizMrnvrcmnui:^ 

^m^mUi^X. -y ^ i/:?^l;TX y i- y^-t^JMb . 

( e ) m£mL:j^-v^y yjLmzi. r)^^i,tzm^i. 0 
ttfieiftt±;i^x-y^^;/ui^-r.i.x^t, ( f ) ttne 

[0016] t,fz. =y '}nyW&\.z7.)\^-its-tV^^ 
-thlrmXh-yX. ( a > friBS^iO— gPtc^-U 3>'X 

h';5'dE.v-ryl'fiE;:^^PIii:-ri>xf:?^i/-v;kffiil:M^ig 
^t. miimWLt(,z->V^><r)X.\::::^^'>-i'}Um^m^ 

-junMumzmmvs.mAiz» vxmimi,zx. -y^y 

(,ztm^m?:wm-r^j:o izmx.-y^y^^^^^&^-< 
'/ i^^-^ =y a ym^mm'ti>xm. ( c ) mm^imi,zM 

mi,zmm-^JMt . ( d ) mma^ii 9 Miex t-^'^jf- 

i^-v/H5ftjhni*«Sai-tS *T««Sri!Sfi*im:^ttx.y ^ 

y^rizJ: ')x-y^>-j?'-ri.XSi: , ( e ) BuiExt^'dF 
>'^r^m±mcr>mMmm:r. y f - ^-i^XSlc i 0 SSUl L.Jt 
Stji-im^-ttJMb . ( f ) Biriext::J'^£^A';Pffijh 

*mmm^m^x.-y^yi/i.m^-t^x 

mb. (g>«JiE''-<-y>"<.-^i^3>-llc7)-SI5^^tA 
;^-:^-;^Srm•r-SXS^: . Sr*-rs ; b Sr»Sii:-r 
.5 x/I/-*-yPc7)<^f!l:/5-aT-S) & . 



[00171 *i%BHtc J:^Uf . Se<r)a®lcfflP^^5: 
[00 181 

^^^mm<.zm.m-tt, 

[00191 *i%B8T'(i, t.-r, i/U n^S^oS:^^ 

:j^-7^>'!mizmimm\,zimmimm-h. ^lx. 

n>^ai?:a:-yf->':/U«i^?^m-r-2.. i^U^y^^K^O 
Ji -y ^ V^^ti, fSB^Hlim:^ttx -y y 

J: OtrVV KOH. EDP, TMAH. fcK^i'' 
^-^cO^B^affiC J: 5 X -y ^ y^a^i&^fe t -S-o: y ^ V 
ym.ifim\^^ix-h. :t.-y^y"f^m!bhZb\,zXn. X 

nyi^^^i^3ymt^wi<<zWit.ixxii'o. wmim 

(c-Cx.y-^>-:;^§ix^. ^:^ex.yf-yi?'fgt LTti. 
^ttJl £x y ^v^' Lfzmz . 3 >'^^*^^:&'ftX 
>y > :5^$ilT ^D^gOSilffll^J-C^ ^ < =5: A. =5: v^«tc, 
>- 'J 3 >'««S-^:frttx -y t^v -y f- yym^ 

t:,mf1Xh. ^tazX*}. >- U 3 ^^^KtC^N'y 

3 ^-^SrJBfiKLit^-^lcfivN'-y v-^-f x a ymi)^i^^?> 

>^3>'^$:x y^v^-ri>c:i:(zj: *) x/l^—t^—ju^m 

[0 0 2 01 i^t% !ffittJltfflv\^,*tsifSLvmi|ef 

3 i^MS-SttStCfflV^^ ^ i: X\ «f4;i§rx -y ^ 
>'jj''^i>/oa60lf:^ttx.y^y^^at$ri- 
^ji y^y^mt LXi>m\'^hztA^T^ htzib, mm 

raoSPSr^UTi^y 3>'S«SrX y^y:/L, PI-CDo: 
•y^>'jrJgtCTgttigSrl^-r^C:t**"^tlt=3:'3. X 
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^jL'y^y^'^?>xm^^mxiimmz^-i-zti,zj: 
0. ^wsizx?,mD^mmi!)^wmiz^mt^^. m 

[ 0 0 2 1 1 ^fc- 'J 3 >'^^g±(^m$i^^mtta 
{S7 * m; y ^^77 H ro-tx, s.t/x-y^^'^'-srjSffl 

(m^:}Tmi:mimizm.mti>b. m.^i^oayia^ 

U 3 ym^<r>-^?:m^it& (Anodizatio 
n) -rhZtizX'Om^V^i>. 5~5 0%c7)«cai8JK 

u 3 i-M-fkK. hmconmzmmitirw^mizx 

ll3>'^jr7;^mii{wJf^LT5~Sitl OOmA/ 
cin2t7)«gi[$:SE-rfci^'j3V^tiPPSCA»^>0. 5 
1 0 ju m/*ScOX f - FT-^?L®fl:$ ix-& . ^ 
fz, 'J 3 >'S«OSBWSM^-g.#S?5:I!iS|-r -g. J: 9 

iz^m2^mtx. ^^(n^wm^izmm^mxL 
mit^w^mco-m^m^ Lfz^^iz^nmi^u 3 ym 

i^-rt>'>J::iy^^m>ZkiifX"^h. RfS^iz 

i os=5r^*\ nmizm\icohhmt txa. c r . c 

u. Ag. Pd, Au, Ft, ^■'j3i^M-(k)l. ^i^fa 

i^vziymmmx'^h, ^tz. ^mitm<omizmsi: 

mvt^i^'j-:iymmi,z. mubt±m^j: h'mmm&k^ 

Z b h^HtChh (K. Imai.Solid-Sta 
teElectronics Vol. 24, pl59 

-164) . 

[00221 ojic^ifi-mzj: *)m&tfz^iinmiiA<.wt 

-ft-^hU'^A*^. f)h^Min^coJ^'y^y:^'m?: 
fflv^& ^ t tc; J; 0 . 'J 3 ^<7)^?L®Mt 'J 3 vS;^ 
£73X yf-^^5$)S£7)avHcJ; 9^7L««i7);!;i5:a3S-t-S 
muzJi'y^yii'-thZbijn'^ ^-JVSi^'Jziya) 
j:y^yymbLXli, nwmcr>Ji-y^y-:fmbLX. 

-fU, y^yyr-Vnm (HFi:NH3Fi:OS^ 
m , ^'N'-y^r-K^S+HjOj, yN'y7r-H*®+ 
HjOj + ryP3-;K ¥})i>. ttz. >'U3y(7)te^ 
S:^ttx.y^>:?^?iE?rfflv^-Ct. #?L®i^'J 3V2rir* 
^x.-y^y^^^^Zbi)<-simX'h^. S:^rttx.yf-y;/ 
jK5rfflv^&ii:T', x .y^>-i/jS^^i.-r{c:Sy)2.;^'^« 
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[0023] m^'A?f-mm t txnjcmc^mz. -> v 

T. WlgJJUit)^< (H. Tak a i and T. I 
toh, "Porous silicon layer 
s and its oxide for the s 
i 1 icon — on— insulator struc 
ture", J. Appl. Phys. , Vol. 6 
0. P222-225, 1986). — SSC^TL^i^'J 

[00 24] <te(7)gj63i.^«|ttSi:Lrii, i^V^ym 

u n >'o»B^B«is:^ttx V ^yi^mizn lt^is x 

•/^>':/-r-5.C:J:*''X-t^. x\^:J'^i'-^-;Hljh®t t 

d 1> (D-t/tan (54. 
+ Rt/s i n (54. 7° +a) 

liffit (111) m(o^j:-rMmi)'h-mm\,zm^^tih 
[0030] :^^mzx om^^ixf^:^fi'^yt-^-ii'^m 

d' > (0-21/1 an (54 
d i: *5-C'S . ^iO::*;^ $ ^■fi!3ft{cJt^J^^k-r S 
[00 3 1 ] 3(s:^BB{zi5(.^t", ^'N'yi^'s.'f >-3 >'SS-«8 

x\ ^-^-yi^^^ -yaymi^h^&jiyyi'y^^M^ti 



i}^-»mx'$,h. mz. -Wiit>-vz}ym'^i-'j=iym^t 

JSt4S:&ttx .y ^yf^mzn VX X >y f-^j/ili31fe{>Jfi« 
-C-S)0. ^□T'J:0«1S$-x-y^v^--r2>{-^LT, x 

[00251 ;gaT<7)»j8ias-^Td ztxn^ 

PfiSr^-r^ i> U 3 ^^cJl^Tii. S*ttx -y 

^y^f^^aisiPfitcis (111) Bco^n*^^-r 
iAK 'm'3a^®aJiS-»A-rSC:i:T-raP;Sd<7)Tf.^ 

1 0 0 2 6 1 mQSibm<&M(^^mii. ma^^:ifi.x 
X -y Lj^fiR^n t m<r>mmmmmcom^mizit< 

xmfimco^^ii^:^^ < ^i. i tcf -S. . ZixizJ: 0 . 

mtJS\zx mmmm^^n^imm-?) z t t 

•i>. MS:fi-(iffi** (10 0) <7)v-y n>'S«5rffl>-->A:i^ 
^{=J4. igttii£D«$d 1 (I12#BS) co^^ CIBC 

1 D <7) d ?rffl(, ^TlilT<oa}(=a-r t **T-§' . 

[0027] d l>d • ■ C!SC2D 

[0028] ifc. mmco^A-Jims*^ ( i o o ) *>^> 

(• ) <^)jj-7-fevhSr*-r.Se/'J3>««T'l±, 

^iim^v 3>'ji«o^$ d itimr cas d comsttc 

[0029] 

?• +a)-t/'tan (54. 7" -a) 
+ Rt/s i n (54. ?• -a) ) ••• C 

L, >"J3>'S«<oaf;*SrtfcLZ:^{c:. d' A< 
. 7- ) ) - Cia4 3 

Xhh. 

[00321 ^WR<r)X)U-Hs-)l'(r>m&-fjT^tfz\i::^ 

)v-it^~)vm^mmi^m^^x . :^':^t.fz\mwmkm 
yx)vt:if^mthztim^x'hi'. ttz. m^mR.<r> 
mmi,zmmKi^. asK, yxn-m^mwL-rhzbi.zx 



(10) 
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[0 0 3 31 i;;^,:. *^BJt~J3V^T. SK^ffico^ttS 
[0034] { mnm ) PXF^^eo:x.fi^iiK~ii'm/ 

[00351 (mi mmm ) m i ii*^bbcox/u-*- 
mmvfi*). m3 <a.) a-^mtrc^/u-^^-ji^^c^ 

:x;i^-^^—Mim3 ( a ) — ( b ) iZTsk-fm^z. n^(7> 

fS-lrm^m^-^^Z 1 1- i 0 , x;U-*-/U»rffiJF^5: 
•y-f-y^rat^J: 003 ( a ) - < b ) 

[00361 OT(;*IEB^cOX7U-rf^-/I.'«fa?*ffiS- 

WMif (10 0) COvrnXUmM^t^O . 0 2 ■ c m<7) 
i^Urj^a^l OitCLPC VD (Low Press 
ure ChemicalVapour Deposi 
t i on) ^?-fflV^T^KIi^1^MfcLTM-(^:>"J^>M 
9 Sr 1 0 0 n mfiKJ^-ri, . i^Jl^T', 7 :r h U V ^-'7 7 ^ 

>-x•/•f->'^-^•^T^v -oi^T', 7^ ^■^-i^'x^5rf!ISt•r 
^>C:i:^c:J;0, 01 (a) t^-^-id(=i^"j3V^Sai 
^^z, ^7L®>-U3>-^^i^-ri.^coJll 1 ^ 
ikcOj:pCLTJe^L7t:. ^-T. »^(4 9%) 
x^'y-;p=l : 1 : \<rmm.^zm.itiyVnylSk9ifiWL 

Cim. v-Un^-SffifcS^lfiJfllSc^EKCSOmA/cm 
2 <?Dl:gSSrgS L7t . ^ <m<r>iS'l[M{t<^mmi 2 a* m/ 

ym9^m^Lt: mi (b) ) . si^)ii*gatJic^^^ 

-yii , S 2 J: 7 1 -f- cO— d 1 ff)lE)fmt 

[00371 mz^^ y i^K^ a i'K 1 2&tJff*XSt 

t Sf^cOVX^'S 1 3 i:=ScSH<bi^'J3 
m/^izLPCVDizX'i:ixrtl5 0 0 nmfmL 



T. CF4;«'X5rffiV^f>:S:J511'<3r>'X/f->':/$:^fo 

■t&Zbt.cXO-?:^:^Ml 3lzmi ( c ) (Zq^-f^aas 
1 4Srjej^L/::. 02tcSM-liffi*^^^7t^O^<Ov<:? 

x'hh^iini^v=iym(r>md i cif^t/hs <^i) i 

oizLfz. 

[0038l7*M^i^'xh SrIflJK L5tmtc 'J 3 y^ 
7 %co*S?-ft;^7 U -7^ ( K O H ) *?ijgtlT 

jRias 9 o ■cxi&&mim:fjit^ y^y^L. ( 1 1 1) 

OSgaffi*»^>^rl.SiTH4n/ct:7 S -y ¥^<7)m^:im 

Ltz (HI (d) ) . dcott^^t,, §^>tcxyf-y^- 
2-jii6^wtfcJ:'9. Jia^a^gitM i ir*&^?L« 

v-'J 3>'*JKOH7|<?S?S{Ci: 0^:fi-1tx-yf-i'^^$*T.^ 

>'N* yi''<.'< >'g>'MtCj;-S.^>'7'^yl 7*-'3g 
^^tLti (Hi (e) ) , :i<7M. ffl2^K®*><^CF4 
;«f7.$:fflu-cn y $^3 y|ScD>^y7'VygP^SrR 
^5^±^:^>x•y^y^/Sr^f^^^t, X/P-:t^-/H9 
SrJ^lSUw (Hi ( f ) ) . 

[ 0 0 3 9 1 =3rfc. mmcom^z:^i.t:m-^<^Bm^:m 
^i>mz, mmm^A^5ooumx-^^a^{^mA^ < i o 

mm(r>mMzj:i^-ri^vr}ymm<7)mmi,z:^ 
i,z:^wMcox)i'-:t\-)u<7)imijmxii. mn^iL^m^ 

Jl<0*$d lfc:iOPa*d (03 (a) 0^. 0 = 5 

4. 7' )*<^^T'^. »^<7)Ji[;v/<^>y=^lcJ: oas 

[00401 ^rfc, 01 (e) l=*jl^T. itefattM^tt 

X -y f-y^'Srifi-t-rtz^tt-?. 1 i "9 . mmmmiz 
ii\,^xmibiiA.mLmim^^ixfziMzmA^iiy^m>if> 

aAgi!(iJiTSfc05§SS8*«X"/^>-ir$fi. 03 (c) 

cc^-f ^gsffiji^' (111) mx'mitifzx)i'-Tt-^-)i' 

mm.<om^^<'7y^l>zJ::&mn^(i 
[0 04 1 1 *5feBflcOX;W-;n-/K7)ffS^t' 

m5') imrz-tmmx'h^. 

[00421 (dl-5)>0 — Cas) 

ii'<7>f^mm<r)jLmi:7^tmmmxf>i,. 05«i*^0B 

±Bn02S«^-?-<OBi1S0Tj)&. 06 (a) Jif^KLfc:^ 



(11) 
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X'hh . *^BBWX/l— *-;WS06 ( a > — ( b ) 

Ti-^-fmmm^^:c-/-^yym^i,zx one ( a ) — 

(b) iZm-tniz^mt^ih.mi^lz'Sci.hCLtij^ttX'h 
Clfit^J:'). ( 1 1 1) <?)*$B%®-Cffl 

ismtf^ ( 1 o 0 ) co£/ 3 ^^s^ 1 o±.t,z^^mzx 

U3>S«[1 0?:S®*-(;>^S«i^*ttXy^y^-r5 

iKKSBtCLPC VD ( LowP r e s s u r e Che 
mical Vapour Deposition)^ 
l,ZX^fL^t\.5 0 0nmmSkLtz, ^LX. «^ffi<0 

■b:^lzJ:0mm.Ltz7^hl->^:xh^:-r^i^tLX^ C 

FAifx^m^-^tzRjs^^^y^y^y^in-ox, 

ClfcCiO, -e^i^iil 3{rBBPgP14$:mt3t. « 
WLcrmmnm.^'^ y 3 VKS: C F 4 ;{fX SrfflV ^^cK^Btt 

ill 1 b^j:hC\imWkiS^m^L. y^h'JV^y 

LT, Cu?flK?rm'fbll2^7KSM < 2 0%) tCTX-y 
■f-^^^Lit^. 7*M/i^-;^hSrilJ^L., 04 (a) t 

md 1 lcib'<T/hS<^^ J: ^icL^c. 

[004 51 ac(Z>'^-y i^^>mi2 t^j:^mtiy 

{T^tvyrx-y^jay-r-i h^^Y a-s 
iN) ^500nm^^Lf>: (134 (a) > . 
[00461 yrfV X^'JX Y SriilML/imiCi^y 3 

7 %iO*K-ft* y "^A ( K O H ) ^JSlCT 

?i5iaS9 0'CT^B^afflM:^ttx-yf-y^'"L. { 1 1 i) ' 

fc^:.&«SrJKfi8:L^c (04 (c) ) . ^LT, OttHS- 
SStli^-tir^^f^. ti-ftlS2«W<SJffi (20%) {.zXCum 
aSSr^:5-ttx yf-yi/-rsc:t{cJ:0»*L;^w (114 
(d) ) . iXV^T, HigKOH*j§iaccJ:'?«ttJSTa5 
cOv-y 3>'$rX yf->'Xt^!a^£7)$,-5;^>:TSfcO>-y 3 
v*^*SaWS:firttx yf- yN--y i^^-i i^sym 
<r>j(>rv>imfS.^tx.tz (04 (e) ) . ^«om, S 



y(.)i'~Ti-^-iv^mm.Ltz (04 ( f ) ) . 
[00471 ^-fc, 04(e) kza^^x. JSe^liSi^rtt 
X •yi-y^^'^w±-t-rmfi> zttzx'o. mwi.mm<r>^ 

mm^:c-y^y^^ti. 06 (b) cr)Xo^j:mttmTm 
/i>{cxy^>-^^^f ^ittcj;'). 06 (c) (c^-rs 

Miss*'^ (111) mTmtixtix}i—:t^->u^m^ 

■2. ^ i: A>T- ^ . zcoi'j ^mmmk s- w-r s 

^^mm-^zti}^nkKc-ox\>^fz. 

(00481 {ms mnm ) *^BSC3fflv sa^a^^i 

¥d 2t-rhJEi3mm^k m i mmmt n^coxs 
§rffiv^Tx;^-;^-;^5•f^$^L/•^. fit. mmMm<7)m 

P^Sr (110) <7):trffi{c^LT^Jgar'bt-C>'N-;S'- 
->-:rL3t, alii' iittz, Kcti. d2XU^^a 

d2t-ri,mm^^K)fz-yxi^&, 

(00491 #SL/cX;l'-iit-/l.£0S«^®^7)^P:g 

dti. d2km—^ttziE:fjmnmb^j:'9.. nf^alzX 

iy-ri,zm!it>Q,^mtm<^mmzx'oik^x'tfc. -t^jriy 

mm.<^mn^d z t i^x-^ ti. 
[00501 (m4mnm) ^^mzmui,miimi:m 

mtfzmm<7y±mmRv:^(ommm^m8t,z^^-r. m& 
±m*^(>^rzmLm<^j-<i'-yipmmd i t-t^nm^ 
bL. ^2miimi:mm<r>xmi:m\''>xx}v-Tt-^-ji-t: 
fmLfz. fiL, mmmmco'mauir ( 1 1 o > (o:f^m. 
izMLxn^a-i'e:,Lx^^^--yi/Ltz. «{±i* t 

(005 1 1 imLtzxfu-7\-^-fucr)mm^m(^ma^ 

dli. Fim<r>m.WSi:mtim8<0 2.^mX'7rsLtzlEJj 

yv^ij^h-^x hfm<^mn^d ^^h^Ltti^X'^tz. 
(00521 (m^mmm) ^%^n<^^5mMmx'hh 

PC VD ( L o wP r e s s u r e Chemical 
Vapour Deposition) t; J; S-^SSfi 

vUrJV^ (VXTpo 1 y-S i M) , n-yi^^^i^s 

ymm/-7x^mi:i^ p c v omizx ^miti^ y =i y^ssk 
tz^ttzuimi. m4<7)xnbmigknijmzj:*):^ju-- 

7f^->i-^^mLfz. KOHymmizXKiiyv ^ymmi: 



< 1 2 ) 



10-181032 



^SS^J-Sr^L. 114 (f) t^m<7>X/l'-Tfi-jUi}m 

c 0 0 5 3 ] (menmm) ^^miTn. xji—rt-^- 

■CSiBBt--S. SIKX^>'f-W<-{iSPMffl<oro-7'i: 
6 S-^^-r -S i-- y 3 >'7'a V ^ 2 8 coBfffiJi. ^(7)^. 

wn'- ^n^zt ij^^mx'h o , u 3 >'7o -y co^ 

JcyN ^jc^ *) {zWi^-^mtc:^ >^lx>'N'-ifeSrJt-^ 

[0054] a.Tf,zzi^^]^<r>mmAy^V'j<^-<7>vm-}i 

ra-)j{SLmi3^ < 1 O 0 > (75 nSTStS;^*: 0 . 0 2 Q • c 

iTx^i^ y 3 >mwL 2 0 (cm 1 mmmt isi«<7)^tc j: •? 

^TL«i-'J3>-2 7^J^^L^>: (09 (a) ) . <XtC, 
mit^d'^^m^^X^limiyV y27i>m&-^tlti>-V 
ziymm2 0i:mSiitLX. -K^t>'U3V*»4>5:&a 

(09 (b) ) . ^mmTiiZ(m^izj&^ 

$<X3t -BKbi^ 'J 3 y $r>'N*>y i^K^ >- 3 ✓'Jg 2 2 1 t 

[0055) mmt^m2 sm/mumzxi^ v 3 

2 0 ^^®*><i^H^BlffiM:^ttJC -y -f-V^'-f S ggC^ 

2 3 1 I. Mfbv- y 3 yJK^ L P C V D tCT 5 
OOnm^L-Tt (09 (c) ) . ^^<7)-7Xi!'^ 
2 3 tc . ^ * h y y 7 -f ro-t J; D^^fiSc L 7t 
ithU-J:^hi:'7^-^tLX. CF4X?x2rfflv>T^ 

i^y3>-*?^aiLfc^ngS2 4 5:)B)iR:L;^c. $A>{-. ffi 

i^-f-p/N'-gp^J-2 6gi5:«-$-Jg^t7t (09 (d) ) . 
[0 0 5 61 »:V->T'. i^y3>'^2 0 2:}t)^2 2%c0 
TM A H7jc?§^(cT^lSJK 8 0'CT-S«$r*SS$4M:^rtt 
x-y-f-i'i/L. (Ill) £0*^B^BM*^(;>^.5.ET-Bl^ii 
7t^J^««0?i5-Jgf£L3t (09 (e) ) . iJjtC. 



r- K^KlcJ: '5a40ii^=^4Jl 2 1 ?-i y f-V^?'^ 
xyp-rf-v-yU2 9£-ig^trv: (09 ( f ) ) . m 
H , > y a y 3 ^-^o y rJ' 2 8iZ-ifWith Z 

fcT\ 01 0(c^U/cjlM;«vf-w<-*if^^T-^yi. 
[0057] a:-yf-> :/fgT'*& TMAHyKjgjS^OiaS 

Sr^;tfc«^5-iS<*fcJ6(c. 09 (e) (c5^uy::>'y 

3>^5r}gJgl 0%cOTMAH7kJSaE(cr?gtiaS8 0 
•CT'SS5rSB^Bia^:&1tx.y^>'^^L, 09 ( f ) OI 

mizj:y)m!SiiA>^i^^<-^imLtitz^. mmm 

J:<x{f»K^ < xyi.-;^-/KolHPftS-Mffli-C'& . Rl^ 
[0058] ( m 7 Hlfifiai ) ^^igfiaiT'ii: . XjU-yt^- 

Lxmm-tsztti>x'^^, fmLfzmm:^yi-i^^<- 
comwm^mi 2i,z^-r. :^^<owm:i/y^i-^<-2 
6^^n-r ^i^v ^ yyn y-^ 2 8(7)mmii. 

m.XynLtzWm.X'{i^j:<. Vih.'Silfir.fzm^^^LX 

v^s. i^y3vyo /:j'id. x^i^^w^-^AFMina 
fcs. 01 2\,z7rrrmiskAy^\^j<~x'\mu^-k^ 

izVc^XA^^ < LXi^mk<7i^^<r)f}y'i-\^/<-^%i> 

wt*^fifeT?>0. £^y 3>ro .y^C7)-f--yb->':/^f'f 

X5r/h$<rti,, CimcJ:^;, i^y 3>->>xyN— tScS 

[0059] m'i.zi^wn<7Mm:^y'i-\^y^-<r)im-yi 

m^mi ISrfflOTIttBJ-fS. ^;KJi;^*A»'5 2 5//mT' 
l^iknm^i)^ < 1 0 0 > <7)i^ y 3 2 0 ±(C L P c 
VD(Low Pressure Chemical 
Vapour De p o s i t i o n ) Si&flBV^TigH4 
/12 1 t^^f^iKS>-y3>')K (JilTpo I y-S i 
JK) SrSOOnmfifeKU. 7 * h y y:f^7 7 ^ ro-feX 
t-J:0mU;t7*hU>--xh$-vx^'i:UT> poI 
y - S i ^5- C F4 pjf;^ iSrfflV ^TRJSStt•^ :t >-X -y f->' 

21^mL.f^. 

[00 6 0] »:(cKil:/rx^fflV>Ti/y 3^^2 0 5: 
^mtLX^ 300nmc7>/N-.y>'Ai^^-3 V^22S-S 
^£X:^4®affitmLJt: (0 1 1 ( b ) ) . CO 

f^, mmwm 2 5 s.t/mxgtcT y 3 vse? 2 0 s:s 

ffi*^ *£^Blft^:fr'(4x y f - > ^"-t -1. Rgcovx « 2 3 1 
^?.M^bi^y3>-JKS-LPCVD{CT5 00 nm^L 
z'.: (01 1 (c) ) . S«StBOvX:7®tc. 7* by 
y^7 7-f 7-D-bx{ci 0Jg«t^:7* Mx-i-'xhSrv 
X^isLT. CF ^:^'^^m\^Xl^'\aL-i :^yj^-y'f-y 

^^zr'if-^tzm. y*hui^:^'ht:mmt?>ztx\ v-y 



(13) ^^TlO-181032 



^K-2 6«i^^0figC,^ (01 1 <d) ) , 
[006 1] £/U3>'^2 0$-iiJg2 2%^0T1VIAH 

^L. (Ill) c0^fl®*»^.^r-5ffiT-fflifL;ttr95 

J; 0 mm 2 1 *-T M A H ymmiz i; o ^ttx •/ ^ 

ttx-/^yi/$ft (01 1 (e) ) , mitMi^^±<,ZJi 

ytm^^tifz mil ( f ) ) . i<^ft, hf*^^ 

2 7gg^^^, x/^-*-/^^■mt;t: (0i i 
(g) ) . mkiz. '^>jaymRi:i^Vtiyfn-y^2 

(01 2#BS) . 

C 0 0 6 2 ] 511^, x.yf-y^'JR-C-^&TMAH*^^ 

<r>m^i:'^ttzm^'tm'^^tz>!bi,z, mi (d) cc^k 

L/eS/y3>-S«iSrSSl 0%cOTMAH;rK^^8iC-C}S 
iaK8 0'CT'il«S:iftfl«lS*'ltXy^Vi/L, Hi 1 
( e ) ( f ) (OISCJ: OfSBS;* v^WN'-^f^ 
LTtt^-!*. X7f-y^JRj8]Stci:<b-r±Ki:|5l«lcO;k: 

[0063) (ig8^M0!i) ^mmmizx- 112 0 tis^ 

L;tSO I »«$:fflv^/cexy®tn;;^>-f-WN'-lc. 

Bfl-rs. mi 3S.i^l2i 4{itrxy}ain;*>-f-w\--co 
f^ifXgaSr^i-. X^JijEffilllRt^^IEffiatfaAL 

[00641 H2 0t|31«<?5pMv'';=3>^S«5 1 ic" 
K-fti/ V^yMb 2 b nmi^V a ym5 3 tL^ 
SO 1 '^x^'NBOS-fflV^/v: (01 3 (a) ) , n^^-i; 
aym53cn~m^mi 3(b) CS^-fi MJ 
V^77'fi:CF4;<fXS:fflV ^/i^tt-f ^yjiy^-y 

if^izx>)m^L. mm LtizM'ftz^ u 3 yis 5 2 s- ^N' >y 

7r-Hmi3TX-yf-:x^-ri), <XtC, nMi^'Jay 
/i5 3Sr^SriittJKc^VA^ (013 (b)llll) fcL 
Tffl^.^T. pMi^ynv^e lS-«ffifcL.TI»«g-ftJSt 
?:ifU3 O/^mgiE^co^TLSi'Urjys 9 (1113 

(b) mmmm) i:m^Lfc. mm{t&i:M<nozt 

n U 3 ySoTSBo p 3 ymUt^^V 
itVf.:. mz. nmiyOztymtz^^ciy (B) Sr^A • 
ffiifcLJE5ifls5 5?rmtft (131 3 ( c) ) . iXtCn 

y 3 5 3 S-O-'ziigYbi^ y 3 yfl 5 2 cc;!? y^u 



^7L«i^ 'J 3 > 5 9 ^mmttX ZM^iti^ V 3 

mfs.-f^mui. mmzm)ifi^5 5mmRv^'>>j::iym 
^mi>mit^i\~mt>-'j a ysi® 5 7 1 -as^bs^u 

t3t±^:^ex>y^>^^<7>;trt^r)^nSP5 6 5riStt/L- (H 

13(d) ) . mz. -miti^v^ymmsiiz-Dy^ 

^ h*-;t-Srg(t. A lifeS:iSS5 8S-mL:^: (01 
4(e)). JXV^T'. SSKffi^0^PS85 6A'^>i^U3 

>'iOi^SWM:«r1±x ■y^y'^'mx'hi' E d p CJ: 0 pS 
i^U3y3i«?ra«>a;^«*Ui6 l*«Sifl-^5*TS:fir 
lixvf-y^^ t (111) m*^^^j:^mt:mi&Lt: (m 

14 (f) ) . m^^xy<y y T- ¥nm.zi. ^m^^ 
mkme i<7)j<yyuymi:3:.'y^>i^^L. 
7f>~>u^i^m^h ztizi:*) txy^m* yf-v-'<-*« 

fmx-^fz mi 4 (g) ) . 
stg^s<7)iap#d{i0i 3<7)m.iibih?f-mttmcr>i^d i 

-i:mm-ttZkt)iX'^i::. 

[006 6 3 (09l|Jfe^J> *||MW{CT. 02O{C:5t 
L^SO 1 mmt:mi^ti\^:cYmn.:^y^V^^~lz, 3fs 

Bf-^l.. 01 5SI/01 6tzexymtS:;«v^WN'-<7) 

fmxg0iirs^-r. xmmaiEmmRx/iEmmiz^L 

[006 7 3 02 OtPimOpSi-ynyaMS ItC" 
y 3 yJi 5 2 i: n ffli' y 3 yji 5 3 JBfig.$ iXJ^C 
SOI'>x.'N5 0 5-fflV^ (01 5 (a) ) , sm^izX 

0 ~K-fbi^ y 3 VMS 4 ^mtTtt^ic^ mmco-m-it 

i^U3VM5rHF*v§5St^X^*U. nSv-ynyJltC 
.-Koy ( B ) S-aA • JSiittT«*i:«c5 5 2-»J6^t (0 
15(b)). ■7*hyy^':7-7^7'n-fextx-y^>' 
^liiO. nM>-y3>-stc;!:?>-f-ws:-<0''^:?'->' 
2: . Sffic;5ZKfl:x y 3 5 4 IcBBPSB 5 6 15 

(t&. <*:(c, ;&>'f-i-A-±(c-SEit>-y3y^^5 7 

2r?Bfi!t-r.S . ZM^ti^ y 3 yfiM 5 7 <7)-g55- H F*^ 

WLizxjL^/i-yin^^L. i^v^ytfimiULti^^izm 

14«6 I5rm-r?. (01 5(c)), ^ttmLPC 
VDlzlO^Lfzp o I y-S j^^ffli^/c. JjCfC. 

wtmmco^mizj \-y v-^^ >- a 6 2 1 -ink 

>-y 3y?SK5rXA y:5'-^lcJ:0mU. 3>'^'^'h;n 
-yUSrKlt, A 1 ^S,1SM5 Strmm-^ (016 
( d ) ) . BHPSB 5 6 *»4> y 3 Vc7)JgattS:fr14x .y 

f-y iJ^?etTab-5. E D P J: I? p y 3 >S^S-x -y f- 

y^L (111) mt^t=t£i,m^m^\^. ^v^tedp 



(14) 



1 0 - 1 8 1 O ? 2 



y^^^^lxi (016 (e) ) . Z<0». HF*^ 

x;P-7f«-;l'Srm5rf^S-r ^ t J: 0 fxys 
tS;f >'^W^-*5f^Tt'fc (lai 6 ( f ) ) . 

[0068] xfi'-:^^-)ver>mts.^m<omn^<nm i 

[0069] (miOHifeM) ^HiSMtCT . -< V9 i^'x 
•y VV'')y-S>~^-/ Y (OT. -y hA..y 

[0070] t.'f. ^W&Mimm^ta^ ^-'x -y b 

[ 0 0 7 1 ] 0 1 7 li. 3tc%HJ5r®ffl^tg^r>f y9 =>-i 
•y hrU;y:S'-'S-yKcO-M5:^-r^a-CJ)0- IKbB 

[0 0 72] 01 7tCJ3V^T3 0 4JiDtajX:^;U:^f-^ 

3 0 1 atZ-f 3 0 3 5rllx -SSiS^T- 

i."). :gjt«<5:>ajlP*-'^2:-&-O:?tt^P3 0 3(7):g 

^^:>5:oTv^^,»M^8MiS3 0 6*^ig^t^^i^Tfc'5. 

i^SSSfli^ 3 0 6±CMtiiy:mP 3 0 2 S:{i;t & ttaj 
prv— h3 0 5*s^tt^>h.Tv^5. :lz.x\ lll7tc 
iiSJl^Sia 3 0 6 1 tttb nr\^- h 3 0 5 t ti 
;5iJgP*Jt L-C*$ix-Cv>**^ c:wMS«^]aiii3 0 6^ 
Xf>3-h^O#ji(:J:oT*K3 0 4±Cfl?«-rS 
C: fc J: 0 Jt^Sllt^ 3 0 6 1 PtaiPr^- h 3 0 5 i: 

[0073] -tFrnm^-cMiMci^ >9mi^umt<m 
[0074] tci^-c. iM<rymi.<r)A y^-Jn^-tW 

^^um^^MLh-O % t & t #«:ifix;t../P^-^*S 
^'t >-^'«if&PIS<7)SI«l*nf4>-:><3tJ6«4a:ajx^.;l' 



i^'x -y hT-i; >'^'-'^-y Hc7)i&f^/i]j^1t'{t(c^:^^^ 
StS.<3.'-t. L/;;*»'->-C. i/i -y h 

T'J y9~^-> ^-^^fcv^T«I^t^lix^^/^^f-f6^^ t 
yi'«*gpraco8g^^s«stcS'iwt&^ fcA^a^-c 

[0075] «T- i?-mmm<rm^m:^ i soxs 

aiiEll2-ffli.^Ti»HS-t^. i^s Eismai 7l::fo<tS 

[00761 2|s|^M{;i50T{±. ««t LTSiKJf 
*>'6 2 5 At niTfSfB:6-fiffi*f (1 0 O ) U 3 
iSrfflV^/i. i-r, ^OSSiJ(!lsxmcO^<7)^' 7 v S: 

K##ffl^4'T l 2 0 O-C, 8^^t0lKij!&S^m~T» 
■ffci' y 3 y 5 y \'-y 7 T - K^Kfc J: 0 1^ L XWmS^ 

>J 3 vs-flg^ t . 7 hi; y 7 >r t ^N'-y 7 r- H 
j^S^cox-y^y^^tci 0;?./l'-*-;l^i£§SGl':t3'l-<oSK 

ziyi)<m&$tLh. :^mmxuci(r)^m&'>v^yi 
«a®i 1 1 1 tTfflv^s. 

OK 102 5-^^ L . «fl^ffiffl!i(7)-ig^ti/ 3 yjs 
1 02C0— h yy^^7 7 ^ro-fe;:^i^N'>y7T 
- K ^Ktc X y f- y :/-(cT t 3 y S: iSfcH 5 
ii-X y^V^^fflcO^PSBl 1 6$r3^fi£L^s: (121 8 
(a) ) . 

[ 0 0 7 7 ] jx^-^T, mmmmm<7>z.miti- u 3 i 

0 1 <0— l»Sr7 * h U y ^^77 -f yo-bX t H FtKj^ 
lzXtx.yi-yifLXz^Oayi:^tii^i}:fz. CKOf^. 
-^^hv-y 3y® 1 0 1 ±iz^ y^m<r>^mi,zx 
■tiE^imm'ti>^<r>i'i^^ -y h:mm<^^»imi^ 
1035- j^^L, iz^smm^ 1 0 3 jiizmit^- 0 

aymi}'(=Kt&^-<y 'X-^ ay IS 9 7 i:mmizmiS.L 



(15) ^gBTl 0- 1 8 1 03 2 



ti mi 8 (b) ) . mns^i i otmitmi i ko-^ 

< ^r^ J: 3 tTt. c: <0^. f^IStc 

1 0 4 ^iS(t. $ ^.trisTifS^^® 1 0 4±SP{cn± 
ajD 1 0 6 ?r:ff-r ■!> yXfVB^ l O 5 5rig(t^w' ( 0 1 
8(c)), 

[0078] ^Um 1 63&>*^TMAH(Cj:0i^'J3>- 

sffi5-x-y^>-:rL (111) mt^htci.m'kmjs.L 

3 ^: .6 X e ^ -V /UfflLitJg 9 8 1- T X >x > 

*WiL-ri. (HI 8 (d) ) , xti^'dfi^^/i^ffljt^P 
8<±, x-y^^i/lffih^comMSr^ct, ^Ji^^^ttzli 

'>x>'^fa^^1SiS:<7)}l^■J^^ t /sis<7)#jiX'(ox .y f - 

Srx -y -f- v^-r •S.XS t S:^rttx -y f- Vi/xg5-Sfei{:; 
'^•thZtti^mt^^. or?V^T. A.y7T-K^ 
i^lcTXKrJ'df >-A-Mlih«9 8SrX y^V;rL. TM 
AH{3-C«tt«l 1 15:#:frttx.yf-i^^LTI^-r5 

flSl^jtR IE ( DT^^-r-f T'-f ^tyx y-f-^-^^) C J; 

^*t, X/U-rf^-;UT-Sy§^ V^ttJ^Pl 0 9^^fiK 

•yhy^Jy^-'^'yy'^imLfz (018 (e) ) , 
[00791 2|!:^BJt7):tr»tC J: •) ^ y ^ tt*&P L 

3>'»^cojif;ji, OF#£oyN-7'y=Sf, aSfsyiastcii. 
[0 080] tfz. *^B^T-{d:xb-^=if i^^/t-ElihSt 

ndm(o&^i&mizMLxmms^^^L, xe^df^-A- 
iR. ^m^. imi^^. m^m^mi^zu^-rmixim^^ 

Xi>mi:>^^\ tfz. xl^i^-^i^-v^PffiiflSrx-yf-y 

i/»±mtLrm\'^?>m^iz(i. ^^iz. s^ynyjsa 

lftMS-f4x>y^>'^}Smtt<?5X>S«^Srffl>.^«)i 1 1 
[00813 (mil*li(ll««) *»lfifif«wT. y^'i^'x 
iBffl LfMz':>\, , H i 9 cof^l^XgolfiffiEl 
[ 0 0 8 2 ] a« t LTS«ff^**6 2 5 mTtgS:fr 



CiS*^ (10 0) (^i^'jn^SKSrfflv^Tt. ^-f", 
J!ft«iJIXS^oa«<0^'9-y:?5-RSit-r&rcJft. mit 

i<zmt:^':^izxmM^ti. &^mmi>zzM^tyoayz 

^/^y?. iSS«[S-CMOS7-D-fe;^tCi5{t-Sp'>a:;l^ 

0 0-C. 8B#^c75»j!5^^f1=tcTSa5|giSrMLy-v:, <^l:v^ 
X\ 9tl3.ii^Wmi.zmm-^ixtzZM4ti^') -oy^/^-y y 

r-mmizjiom^Lxmrn^m-mtLfz, zco 

im^^-Tzfmitt. mm<ommRx/mmi,z-mti^'j^ 
>mioi, 10 2 imfS.Ltz. w.izmmmmm<ozM 
^'>>jzi>m 10 i±i,z-( yf'm.iow^mizx^Ktim. 
^mm-ti^<y'/i^i^jL -y hij^mc^>^M.m/^ i o 3 2: 
j^^Ls -u. mmmm<r>zM^i^ ijaymio2ff) 
-^i:y^h*jv^yy ^yu-^xtHF7mmizX^ 
x-yf-yj/tCTK^Lv-Dai/^SStti^-tirlPSPSPl 1 6 

irmmtt: (®i 9 (a) ) . mz. z:ss-fki^U3vJi 
1 0 1 (o—mzy * M) y ^''7 7 -f m-fex t H F^m 

jatci&x -y^yi^-lzX-yuziy^miii-^-tfzmiz. u 
i^Vziyi^ntHLrc^-i^izimmb^^po I y-s i 
K?rBS^t. yarV^JWyy^yu^y-tCFAim 

\,^fzK\E.\,zii:b^^-y--y^'-t^ztX'mmi 1 1 

3 1 1 2 ^^stffML/i (la 1 9 ( b ) ) . ran 
sthmm<r>-^m±. ms\z^vfzmk\,z. i^siox 

vf-V^^tcJiOi^Uny^Sr^ML/tl^iO^ffiO^P 

f*. ^kT.mzX^-thZt\,zX OSSKl 0 7i:^^« 
88Jgl^ 1 0 4 ^^»t , $ t>^z^n^fm 1 0 4 iSPtc 

B±ffip 1 0 6 srWTi. yx)vm^m 1 0 5 sriSftTt . m 

P^»l 1 6*^<^TMAHtc:J:Di'y3>'*S2:x-y?-^' 
cTL { 1 1 1 ) M*^'t.^r.S.«$rmL, igSV^-CTMAH 

tJ;0«ia«l 1 l*^*ttx-y^>i/LTi^L. $ 
h\,zaL y^yi;>'imibi,Z h J: D^ii*%^;t:TSP 
£0i^y3>'*^x•y^^'^^$;i^S. Z(r>tk. CF,?-^^^ 
/iR I Etc J: '0^^m<r)h'r>tz±n<r»^-yl^^-^ >-ay 
m 1 25r[^*L, ^^.il— ^-^UT-Sb-S.-^ V^?«i^ni 
0 9 L^^ . mk<<Z:^m^m^^^-th Z t \,Zi: 
r).iy9 i^'x y y:J'-^>y HS-ffSi-r -2. Ztif^X' 

tfz mi 9 {<!)) , 

[0083] ^%m<^-H'mzx •? ■< >-i?tt*&p^f^L 
t c J: >) , mm<7>^ yi'm^u<^fmi/-i:>9^im 

w<n^'t''t.x-comi'Li)K mn^<rmn^^m'^. j^'j 

pffitoiaatts^'fii^fc J: *5 ^aarr & ^ t S: 0 jut* tz . 

•I. c: t tn-^ . -i yi^ ^^^^-y-mimzimx'^ •& -< 
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[00843 imnmm) ±M(r>mmm<r)j: -j 

•y i?*^'A 0 - -I <7)g5iH~fijn*i4. b i> c: t A^fJ) 2. fc *i 

m^zmA.mmm^Lfzbz^. j(>yuymt^j:i''^'y 

n^'M-ftiK) t,zx ^yr\yy t^j:hf^ y i^^-ii-s >m 
^m^Vfz. ^%vmx\,i. ^^yf\-ymzm^^ix 
fzw-s,\nzx ^p^yy'\yyU<r>m:ht^tens\\mh-0:htz 
46M*-ttx-y ^^-^Hjfe^-C't^ yyvymz^WLi}^ 

m^. u>-sni^'yj^^\^mi,zimrt^tm:fz^^-¥± 

t '>xyN^ffi{=:LP-SiN$-iflfl|$ ii-i. t U>-SiNcr>Tlz 

Rg/t:?' -^^2r^^s#;■rv^'-^ ::^comm^ixx\>'>&mmmz 

mgL-thii^tzLfz. ^:±J. 2|s:|gJfiPJK:fcV^Tl±LP-SiN 
cOl^^^C=m-.&I^S-Sr*/M5Slct t'>f>htzi!t>l,z^ y 
y\^y^<Oi^l,zlP-SiN^Bm.'r& X'ylz LT il-- 
t ttll&m^^±t3LP-SiNSrigftirv^J: 5 t-mtf. 
LP-SiN<7)j^B&««tc-:>v^T«2|=llf£0iJ«omt:KA.itl. 
i><OX'iiKc\'\ 

[ 0 0 8 5 ] lilT, *lli540lJcO^ >-'x -y b'^s-y K(7) 
[ 0 0 8 6 ] 112 2 - a— gai/112 3{±2^Sfe^Jc7)-^ 

{ti>-< V:?e^f&ngPc7>;2»5r02 2-a~eT-5nL, 

iz , *%Bj£0*s*^aco:««H i;^<:&J:dC022- 

f , g at^fgl 2 3 -C-Ji'f y ^' «:ajffi^J*afe3ST=^fc J: 

yxjum^^^-hatx^LXK^^. 

[0087] t-r. m'^u^ymw.. fsas^a ( i 

00) . )?$625;umC0>'y3i''>a:./N2 lOJrfflSt. 
CiX^ #!5SS^t{^ J: 0 . 100-500AOiSfI:£/ 'J 3 2 1 

CVDICJ: OlftSS-yr^ti^ 'J 3>g-fl:K2 1 2 SrlOOO— 300 
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0ACOm;^*-c-7gfi£LAc. (S2 2-a) 
[0088] mz. ±ti>' 'J 3 >M-(tK2 1 2 5r«ttffl 

m&Si}&m<n7^izmi> Jt p -:i y^^tt . z <r> 

ffi^. )X'9—=~yy<^Wi<r>:si.y^y^\:Z^'0i^')^yW^ 

(022-b) 

[ 0 0 8 9 ] JXt^S^ 'J 3 y^Sr.aigt^t-f ^ C fc J; 
0. S^a®CC600O-12000A<50K'(l:>''J3>-^2 1 3 
S-mf*. ^i75^>'-«:?--y^$il7t>'U3>S-fk)K 

SlRW(=K^t*«ji;^K-(l:>' U 3 >'K<oJ¥;^i*<i^ y 3 
'mimythix.tz^^i. 0 fcj|[< ^:-:.TS««ffiffllct 
««LTv^|,. iiof^. >-';3>'Mfl:KS-x-yf-:x^'ic: 

T^*-r*. (02 2 -c) 

[0090] mzmA'Ci^ 'J 3 >M 2 1 2 £0T<7)gS:Ji-t:.J) 
-p/ii/'j3>'S!^2 1 4<7)ra□g8i:^f^gP»5:>'^•^'- 
-^':/, x-y-?->:^L, S«cr)i/U3yS$:^tU-r^. 

-SiM2 1 5i:mm-rh. ::e9poly-SiJ12 1 5W<^ 
(022-d) 

[009 1] ixizwRo/m^zx 0 , V- y 3 ym-itm (l 

P-SiN) 2 1 6 2:500-2000 AJtfltt, ^^^^V^-Sil (« 

*tJi3e«5) <^A{=z:<oi^y3>-s-fkl8l (LP-siN) 2 16 

ijmhx 'J i,z^-^^-y^jfmLfz. mz^Kvivmizji 

0. PSGM2 1 7 2ritStL, Zix^mScoJ-ii^-yl.zM 

2 1 7±izmmLmm'^/<:^-y^mfS.Lfz. z^ms 

X% ^ y^'ifitiii-rhtzMz^^ixh^m^FiP^ 
^ixh. (02 2- e) (^USSm-Jii&^S-BHilfc'r 

mi&at^j:&-^^tZ<>cr>:!if-^m^Lfz. 02 2 -a*^ 

[009 2] <Xtw. 7-7XVCVDm:0l.0~1.8/xiBi7)]K 
Jl«or7X-ej^y3>'K<bK (p-SiO) 2 1 8S:Jt«$ 

[0093] <XtC^«tn;«:2 1 9 i:^^TaNSr20O-10 
0OAgJSRl£ttX.'\--y ^ 'J >-^^}itrJ; ■oXy'yX-^i^O 
3VKiUK (p-SiO) 2 1 8±(C«l«?-ti-, ^nSrSfS 

r^X-Ti/'JnvM-fbM (p-SiN) 2 2 0Sr7'7X-7CVD 
ate J: 0 6000—12000 ASJgJtS^-frTt; . 

[00941 acl-W^^b'T^-i^ 3 >-ffi{-fflV'>&TalH2 
2 1 5:200~lOOOASJS-3.y'? y ^mizX ntmLtz. ^ 
LX. TaM2 2 1 ^macOM-:J'->-t;>'^^-rL>-^t^ 
fi, W&<r>V3.*)tiiVcOfzib(0/'<f'-~y^i:mi.tz. 

(1122- f ) 

[0095] iXtC, ^ yi;^mii:mm-hfzibcr,miZ^j: 
^yifhU'JXh2 2 3i:mWLtlzmiiL. y9W3& 
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i«^»!S8SJ|g« 2 2 2 tCttfiSn 2 2 4 t:m^-th . 

[0096] ^(T)^. -i ■^im^cnmmt^t^im'th 

Kiffiffl LtzmtmiBen^Rx/-^ > ^ «»p 2 2 5 cr>mz 
':>\^x^ix^tLmrSc.-t^<o(,zmmLtz'7x:^m±. 145 

//m, 500-700// fflT'f>o/c. Jt/iL, *^tj£<ii?fa£^^ 

J9[ia80~90*CT'<OX y^V:/^Ji, SiSiKg*5625jum 
SJg<50tl^tC15~20^rBmL-/i (02 2 -g) . 
[0097] <5CtC»^iOS:^ttX y f->':/t^i, -f 
f&PgPt9-fc#?£-ri.^-'Jr3>'M^IDK (LP-SiN) 2 1 6fc 
J:Xfy'yX'?'>^Ja>'mitm (p-SiN) 2 20*>4.^S 

^>-y\^y^22 6^y'ym. mmmcoA'xim\^f.:\' 

# t C: ^ 7 * M^i^'X h 2 2 3 2: ^i-f-S C: i: 
iO. *«fit0!l<O-< >':5'i'*x yb'^-y (02 
3) . 

[00981 *|l*fie»J(C'f i^-x -yh^-y HT'JiS* 
H 5ri€v 0 ff^Sg-t-l. - J: *iT-^ -I. t -o . 

[ 0 0 9 9 ] js}. *ii]5&wciiv^T{i, mww^m^^fc 

J; o ffl V ^ ^^T'S, T t *IIM^Jco:^r^ 

[0 100] 

-fur)i¥Wtmizx*). =^v^ymm(^m^. of soft 

S«^J;Ox-/-f->-ir(cj;0;^;W-d^-;U^ffM 

[0101] ±fz. *l%B^<?3X;U-;^-;UiO#t{:fraa 
y^- UJ<- S: -^xy {i D y MSJO^ -y =^ 'S: < 

<^m-ytzA y^i^j-<—^im-th z t f/'^m ht^-^fz. 

[01021 t.fz. -i^W?i<r>y.)V~it^-iv^-^-thms. 
mimBL<r)mw.zm>smjii^. ses*. yx)vmt:m 



^-thzt izx o^-zb-^-ypS: ^ y^^iknizm\'-*rz 
-i y^^'j^^yhyvy^'—^'yv i:im-r ?>zb n^m 

btofz. 

[BffitfOSm^ittHB] 

[ian *l?sBj(7);^/u_:^_,pcof^SS:^r^tfD3giseit0i|. 

[112 1 *f6Bfl«7)|g 1 itt6CTcosy)ji;viiM4ii<7VN-^'- 
yiBLX/w.m.^7rctmmmx'ih>h . 

[113 ] :*:S|BJc7)|g 1 ||Sfi^l<7);^^l'-4^--'l'C7)J^Sr^ 
[04 1 *?6Bflco:^;^~;^-;^ofm:^5£<oS2^:te^5^l 
[05] *«Bj£7)^2|ISfefi»JiO#|!tt®c^^f:5'->'ZlWie 
[06 ] 3t!:f60flco||2|ISSelJ^OX7^-:^-;K7)3f^^•^ 

■tmwmx'hi>. 

[07 ] *»BJco^3^sl0lJ(7)a^l^a=^^^ti;i^o>'^•^~ 

[08 ) *^Bjc7)^4 mmff)Wsim<r>^-^-^-ymm 
ui:^^-tmmmx-$>h , 

[09 3 2|s:|^Bfl<50;^;w-*-;Pi7)i^:fra$-fflv^T^ 

Lfzwm-f} y'f-i-j<—<r>i'miM-^7frmmmv^h . 
[0103 y^^^mw. 6 toUiteCTcoasx? i-^ n'-^o 

[01 1 3 *^BJo>!.yU-*-;U(75'f^:^S$-fflvir^^ 

[01 2] *5|BJc7)^75l^fim»K*>'•f•W^'-^0^ 
^0TS>^, 

[013] ^ffeBBcomsilMiWcotrxyaijt;^?^^!^^-? 
-iO^^S^Xg2r5K-r»r®0T'$>.5. . 
[014 3 s^^HHcOHSHiteMcOfJcVastx^^^^Wv 

[015 3 *%BJom9l|j56CT^7)t;xVffitJi<;)X?>'^l' 
yN'-<7)f^Xg5r5^-tlliie0T-ft * . 
[016 3 *%Bg<7)|i9||S6CTcJ5t:xvjgiS:<7);*>f-L' 

[017 3 ^^BJS-^ffl^tg^-f yi?i^x<y hr>j 

[0183 i^^mcom 1 ommm<7)-( y^i^x. -y hru 

(01 93 2|s:^BJ<7)m 1 1 HSfeW^O-f >-i7 i-'x -y hr U 
[02 0] mmm<7)\:^:riYmn.:^y'f-\^/<-<7)9myjm 

co±mj:mi:in'tmmmx'hh . 
■i'^ik<r)mmmx'^^. 

[02 2 ] *^B^«0|g 1 2mmm<r>-< vx -y h's-y 

\'(o3mfjmtz':)\\xmm-rhjLmmmx'h^, 

[02 3 ] 2|s56BB<7)|g 1 2mmm<^-^ >:?i/x -y h^-y 
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10.20 

IK 2 K 6 1 gitt/i 

12. 2 2. 6 2 /^yi^^^ 

13.23 ^X^a 

14. 24. 56 ^PS5 
17 

1 9. 29. 70 J?.;l^;fv-/U 

2 5 

2 6 ^^M;^^^!^/^— 

2 7. 5 9 ^?LS>''J::3:^ 

28 S/t^nvyoy:^ 

5 0 SOl^x.J\ 

5 1 pmzyV::3ymL 

5 2. 54 -m\:'^0::iym 

5 3 nM^^UiJya 

5 5 &tm 

5 7 ZlSE^fL^'Jn^-^JK 

5 8 ^mmm 

9 6 ^-f Li/ U >'K 

9 7 r^Xvg'fti/>;=2>')K 

9 8 xtr:^^i^^;H?BjiJl 

9 9 JCtr:$'=^>'^;t'g 
100 i/Ur^^-SIS 

10 1. 1 02 ZMiti^V::3ym 
1 0 3 ^(^iaft 

104 gSSSJ^jScM 

1 0 5 yx)vmfm 

1 0 6 tttBP 

107 sas 



1 08 
109 

1 1 1 

112 

1 1 6 

30 1 

30 2 

303 

3 04 

305 

3 0 6 

500 

50 1 

502. 

503 

505 

506 

508 

5 10 
600 
60 1 
602 
603. 
605 
606 

6 0 7 
6 0S 
6 10 
6 1 1 
620 
62 1 



s imi 

so I ^JlJ\ 

5 04. 50 7 ^^t;s^yr7>S 



6 04 ^PSS 

mam 



*'xa5P 
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153 
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[022] 



LP-SiN 



22-a 



22-b 



22-c 




22-d 



215 
Poly-Si 



22-e 



Poly a- 



21B 




Poly SI 



LP-SIN Poly- a 
215 



22 -f la 



220 _ 219 



22-g 
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(72)^B^ tKH 

(72) ^BB^ mi asi 
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(72)^Hfl# sse 
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